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Abstract 
 
 
Hashab as a tree started to be known in Upper Nile State from the middle 
of the 20th century its use for gum Arabic production is limited to 
minority of the people in Upper Nile State. It is known to be used for 
wood products more that being a source of gum Arabic. 
  
Gum production is constrained by various factors including the limited 
awareness about gum production and marketing in addition to over –
cutting and forest fires. Education level has also its impact on gum 
production.  
 
The illiterate, who are mainly nomads are not concerned with gum 
production. With increasing level of education, gum production tends to 
be protected; educated people are more settled than illiterate and are 
connected to jobs and trading, production and marketing activities that 
may include gum as a commodity. 
 
Hashab distribution tends to be more in north Upper Nile State being 
associated with agriculture and Hashab tree regeneration following 
agriculture.  
 
Remote sensing application indicate that there is increasing agricultural 
development with time and from north to south in Upper Nile. That may 
indicate that Hashab is developing in Upper Nile as from North to South 
of the State.       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 اﻟﺨﻼﺻــﺔ
 
 ﺗﻘﻴﻴﻢ ﺗﻮزﻳﻊ اﻟﻬﺸﺎب ﻓﻲ أﻋﺎﻟﻲ اﻟﻨﻴﻞ
 
 
 
ﻟﻜѧﻦ إﺳѧﺘﺨﺪام هѧﺬﻩ . ﺑﺪأت اﻟﻤﻌﺮﻓﺔ ﻋﻦ أﺷﺠﺎر اﻟﻬѧﺸﺎب ﺑﺄﻋѧﺎﻟﻲ اﻟﻨﻴѧﻞ ﻣﻨѧﺬ ﻣﻨﺘѧﺼﻒ اﻟﻘѧﺮن اﻟﻌѧﺸﺮﻳﻦ 
ﻇѧﻞ أﺷѧﺠﺎر اﻟﻬѧﺸﺎب ﺗѧﺴﺘﺨﺪم . ﻋﻠѧﻰ أﻗﻠﻴѧﺔ ﻣѧﻦ اﻟѧﺴﻜﺎن ﺑﺎﻟﻮﻻﻳѧﺔ اﻟﺸﺠﺮة ﻹﻧﺘﺎج اﻟﺼﻤﻎ ﻇﻞ ﻣﺤﺪودًا 
  .                                     ﻻﻧﺘﺎج اﻟﺤﻄﺐ أآﺜﺮ ﻣﻦ اﻧﻬﺎ ﻣﺼﺪر ﻷﻧﺘﺎج اﻟﺼﻤﻎ اﻟﻌﺮﺑﻲ ﺑﺎﻟﻮﻻﻳﺔ
 
ﻳﻮاﺟﻪ أﻧﺘﺎج اﻟﺼﻤﻎ ﺑﺎﻟﻮﻻﻳﺔ ﻋﻘﺒﺎت ﺑﺴﺒﺐ ﻋﻮاﻣﻞ ﻣﺨﺘﻠﻔﺔ ﻣﻨﻬﺎ ﻣﺤﺪودﻳﺔ اﻟѧﻮﻋﻲ ﻋѧﻦ إﻧﺘѧﺎج اﻟѧﺼﻤﻎ 
وﻟﻤﺴﺘﻮى اﻟﺘﻌﻠﻴﻢ وﺳﻂ اﻟﺴﻜﺎن أﺛﺮ ﻋﻠѧﻰ إﻧﺘѧﺎج . ﻟﻘﻄﻊ اﻟﺠﺎﺋﺮ وﺣﺮاﺋﻖ اﻟﻐﺎﺑﺎت وﺗﺴﻮﻳﻘﻪ إﺿﺎﻓﺔ اﻟﻰ ا 
. وﻣﺠﻤﻮﻋﺔ اﻟﺴﻜﺎن ﻏﻴﺮ ﻣﺘﻌﻠﻤﻴﻦ وأﻏﻠﺒﻬﻢ رﻋﺎﻩ ﻻ ﻳﻬﺘﻤﻮن ﺑﺄﻧﺘﺎج اﻟѧﺼﻤﻎ اﻟﻌﺮﺑѧﻲ . اﻟﺼﻤﻎ ﺑﺎﻟﻮﻻﻳﺔ 
وﺑﺄزدﻳﺎد ﻣﺴﺘﻮى اﻟﺘﻌﻠﻴﻢ ﻓﺈن إﻧﺘﺎج اﻟﺼﻤﻎ ﻳﺠﺪ اﻻهﺘﻤﺎم ﻣﻦ ﻗﺒﻞ اﻟﻤﺘﻌﻠﻤﻴﻦ ﺣﻴﺚ أﻧﻬﻢ اآﺜﺮ إﺳﺘﻘﺮارا ً
ﻤﻮﻋﺎت ﻏﻴﺮ اﻟﻤﺘﻌﻠﻤﻪ واآﺜﺮ ارﺗﺒﺎﻃًﺎ ﺑﺄﻋﻤﺎل اﻟﺘﺠѧﺎرة واﻟﺘﻮﻇﻴѧﻒ ﺣﻴѧﺚ أن ﻣѧﻦ اﻟﻤﺘﻮﻗѧﻊ أن ﻣﻦ اﻟﻤﺠ 
  .                                                                                     ﺗﻀﻢ إﻧﺘﺎج وﺗﺠﺎرة اﻟﺼﻤﻎ
 
ﻧﺒﺎت اﻟﻄﺒﻴﻌﻲ ﻟﻠﻬѧﺸﺎب وﻳﺘﺠﻪ ﺗﻮزﻳﻊ اﻟﻬﺸﺎب ﺑﺎﻟﻮﻻﻳﺔ ﻧﺤﻮ ﺷﻤﺎل اﻟﻮﻻﻳﺔ ﺣﻴﺚ ﻳﺮﺗﺒﻂ ﺑﺎﻟﺰراﻋﺔ واﻹ 
وﺗﻄﺒﻴﻖ ﺻﻮر اﻻﻗﻤﺎر اﻟﺼﻨﺎﻋﻴﺔ أﺷﺎرة اﻟﻰ ان هﻨﺎﻟѧﻚ ﺗﺰاﻳѧﺪ ﻓѧﻲ اﻟﺘﻨﻤﻴѧﺔ .  اآﺜﺮ ﻣﻨﻪ ﺑﺠﻨﻮب اﻟﻮﻻﻳﺔ 
  .                                              اﻟﺰراﻋﻴﺔ ﻣﻦ أﺗﺠﺎﻩ اﻟﺸﻤﺎل ﻧﺤﻮ اﻟﺠﻨﻮب ﺑﻮﻻﻳﺔ أﻋﺎﻟﻲ اﻟﻨﻴﻞ
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Chapter One 
Introduction 
1.1 Background 
Sudan is predominantly an agricultural and pastoral country, endowed 
with diverse ecological zones and a variety of natural resources upon 
which the people of Sudan depend. Most of the Sudanese people depend 
on wood forest resources using, over 82% of wood for consumption in 
the Sudan. The domestic use alone consumed 8.6 million cubic meters, of 
the wood for fuel and five million cubic meters of wood for industry 
including furniture and other types.  The economic use of the forest 
products is in the working opportunities and income generation. 
Therefore the wood forest is national wealth and should not be exploited 
by few people. It should be protected and its management should be 
encouraged.  
 
However, wood is not becoming the only important product of forests and 
trees. Other types of forest products like non-timber products and 
environmental values are attracting formal and public concern. Fruits, 
tannin, medicinal, fibres, fodder, and gums are increasingly valued for 
food, industries and income generation. 
 
Gum Arabic as a very important product of trees, like Acacia senegal and 
A. seyal, is known since long time. Economically these tree species 
support livelihood of many communities because of gum production and 
improvement of soil for agriculture. Acacia senegal is a gum producing 
tree strongly linked to the concepts of community-based resource 
management. The greatest challenges facing the gum production system 
and the natural resources use and management, are those related to 
economic, political and social development of the Sudan.         
 The subsistence economy in the southern Sudan is based on agriculture 
and cuttle rearing. In addition, it involves the use of forest resources as an 
economic activity. For instance, forest in the three regions of Equatoria, 
Bahr El Ghazal and Upper Nile are suitable for the economy as they 
produce fire wood, charcoal making, poles and building materials at the 
regional level. Hence, forests do have a value to the people in the sense 
that they provide fuel wood, building materials, grass for animal pasture, 
fruits, fibers, wood suitable for spear, hoes, clubs, shields and other 
implements. For example, the Zande use forests for numerous natural 
vegetative products. They are excellent wood men   and knowledgeable 
about bushes that yield many products important to the Zande economy 
such as fibers for construction, wood for carved articles, fire wood and 
charcoal, materials for baskets, sieves, trays, mats and hats, timber for all 
construction, grass, food, medicines and poisons and cosmetics. The 
forests act as a place for hunting activity.  
 
According to the genetic resources in Sudan, there are about 987 types of 
tree and shrub species in the Sudan which belong to 473 sex and families. 
Most of these tree species are threatened by decreasing in number and 
demolishing because of the human exploitation (cutting and burning) 
besides agricultural expansion and cattle rearing. In spite of the 
importance of these trees and shrubs for providing multiple functions, 
they are in many situations removed for the purpose of land use for 
agriculture. 
Natural forests in the south cover about 60% of the State, consisting of 
various types of trees. The area is extended up to Northern Upper Nile 
State, where most of the trees are natural.  Recently Acacia senegal trees 
the sources of Gum Arabic started to expand over large areas in Upper 
Nile. It is believed that Hashab grows on abandoned fields. The Acacia 
senegal (Hashab) stsands in upper Nile are found south of Elgeigar, 
Elrenk, Glhak and Maban, where people are using traditional methods 
and local tools for production of Gum Arabic. 
Gum production from Acacia senegal and A. seyal is the most important 
communal forest activity as far as non-wood forest product is concerned. 
Acacia senegal has significant economic role for the country. Gum arabic 
plays an important part in rural life, providing a steady income to rural 
families especially in dry years when crop fail.   
In Sudan, the gum belt extends from east to west between latitudes 100 –
140 N.  Both species, Acacia senegal and A. seyal, regenerate naturally in 
the central belt of the low rainfall Savanna, where they exist in pure or 
mixed natural or planted stands, on the clay plains in the east and sandy 
soils in the West. ``There are many factors and their interactions affect 
the ability of trees to produce gum. 
 
1.2 Research Problem 
The gum Arabic production system in Upper Nile may play great role in 
the improvement of the economy of people who are living in North upper 
Nile. Gum Arabic from Acacia senegal (Elhashab) which is believed to 
cover large areas may be added to the resources of the people in addition 
to their dependence on the forest products. It is worth mentioning that the 
hashab tree is protecting the soil from erosion. The core problem in this 
area is that these trees are not being used in a proper manner due to the 
ignorance of people to the best methods used to produce the Gum. This is 
plus the absence of marketing system and extension program to show the 
economic benefits of the hashab trees. No markets of Gum exist in the 
area; even the citizens of the area do not participate with forestry 
administration to protect the forest from exploitation. This factor 
constituted the main driving force to excite the researcher get moving 
towards carrying out this study. 
 
Gum prices and marketing mechanism may contribute to the development 
of the system of gum production in Upper Nile.  The neglect of market 
promotion and pricing system development are not encouraging people in 
Upper Nile to develop gum gardens and tree tapping and picking.  It 
worth mentioning that, the study area is classified as poor area.  Upper 
Nile may be taken as one of the potential producers of gum Arabic. Gum 
production in the area has recently started and can be incorporated as part 
of agricultural production system following the experience of Kordofan. 
 
1.3 Research objectives 
The Hashab trees are widely spread in the Northern Upper Nile. This 
research is concerned with, the investigation, surveying method, 
questionnaire in order to assess Acacia Senegal development and 
distribution in the area. The main objectives of the present study are:  
• To survey the extent of distribution of Hashab trees in Upper Nile 
State using questionnaire. 
• To investigate the attitudes and perception of the local people towards. 
Hashab trees and their alternatives. 
• To suggest possible solutions and approaches for management of 
Hashab trees in the State. 
 
1.4 Research Importance 
The importance of this research lies as being a first attempt to carry out a 
study on Acacia senegal of the Northern Upper Nile State. The 
importance of hashab as a source of Gum Arabic in the State makes it 
attractive for development in association with household economy. The 
outcome of this study will open new opportunities for other studies in the 
area in order to promote hashab management. 
 
The research will seek to satisfy the current need for development and 
management of hashab in Upper Nile State while building the human 
resources and technical expertise indigenous to the area.  This will assist 
individuals, communities and the country in achieving sustainable 
management of hashab for community development by merging 
indigenous knowledge from areas experienced in the system with the 
latest methodological advances in integrated tree and agriculture 
management in a way that is beneficial, practical, and culturally relevant.  
The centerpiece of the research is the personalized training and 
involvement of local people and technicians in all aspects of the surveys, 
planning, analysis, implementation, and documentation of tested 
management system.   In this way, the system promotes development of 
indigenous expertise in integrated hashab and agriculture management, 
helping to ensure a sustainable and economically viable future for the 
community and its people in Upper Nile State.  It is, therefore, expected 
to see the emergence of a shared set of principles and policies and new 
approaches to resource management that offers the local communities 
clearly defined rights and benefits over the resources that they live with if 
they are to be used in a sustainable manner. 
 
1.5 The scope of the research 
This research will cover the areas which fall between 8-12 latitudes North 
Upper Nile State, starting from the Jalhak area Northward up to Maban 
area in the east and Geigar surrounding in the west.  

Chapter Two 
Literature Review 
 
2.1. Background 
Sudan was able to establish an organized forest administration, as the first 
countries in Africa and the Near East, and that was as early as 1901.  The 
former wood and forests department that was changed to Forestry 
Directorate and presently “the Forests National Corporation, FNC" was 
established in 1902 (Mark 1985). Then the institute considered the 
legislation as very important for the organization of forestry, the woods 
and forest ordinance were hence formulated and issued as early as 1901, 
1902 and 1908.  In 1932 the Sudan statement of forest policy and the 
central forest ordinance were issued.  In 1939 the royalties order was 
issued to regulate felling of trees in unreserved land.  All these laws 
aimed at supporting and implementing the forest policy, but no 
considerations were given to agroforestry (Abded Nour and Abded Majid, 
1997). 
 
In spite of the ordinances and acts, the Sudan forest resources are 
continued to be encroached by agriculture, urbanization and uncontrolled 
felling.  The forest reservation process, which started in 1923, was only 
able to settle and finally gazette 1.7 Million (ha) equivalents to 0.4% of 
the total area of the country.  The National Comprehensive Strategy 
(1992-2002) called for the allocation of 46.5 million (ha) for natural 
resources, (forestry, range and pasture and wild life) i.e. 25% of the 
country area (Ministry of Agriculture, Natural Resources and Animal 
Resources, 1994).  Among the different options of the forest policies, 
there were special emphasis on the role of the forests in environmental 
protection and the establishment of community forests, private and 
institutional forests (Ministry of Agriculture and Forest. 1996).   
2.2 Definition of management 
The management of any enterprise or undertaking clearly includes the 
organization and conduct of all operations that are needed to fulfill the 
purpose of owner (Garrett and Buck 1997). But that straight forward 
definition excludes or at least avoids any mention of policy which 
constantly mingles with the purpose and conduct of any business. The 
owner may have a purpose of attainment of the greatest financial profit, 
but this policy to win that profit needs to settle the main activities, and the 
products of the firm must be put in control. For example, the purpose of 
an owner may be to obtain the most profit from his land. Policy must 
decide suitably the chosen activities. e.g.  agriculture, forestry, building, 
roads or other activity, (Mohamed, 1994). 
 
Policy may be taken further still by choosing the type of agriculture or 
reliable pasture, the type of forestry-shelter belts, perhaps, or coniferous 
plantation or fuel wood. Choice of policy are within the owner's basic 
purpose and become locally the object of management, (Wiersum, 1984) 
 
2.3 Forest management 
Murray (1993), stated that forest management can be defined as 
“deciding what one wishes to do with a forest. The objectives of 
management are responded to by what one wish to do, the physical and 
socio- economic context responded to by what one can do and the 
prescriptions for the conservation and use of the forest responded to by 
what one should do. The IAC (1994) defined forest management as 
organization and control of the creation maintenance and utilization of 
forest trees and associated resources involving both technical and 
organizational aspects.  
 
Forest can be managed in many ways and for many purposes (Davis, 
1959). Husch et al. (1972) stated that the purposes of proper forest 
management are many and growing in number and variety as well as 
magnitude. The technique used in each case will depend on the objectives, 
the type of forest, the available capacities and resources and local 
conditions and constraints.  
 
Acacia senegal are private forests managed by farmers for the production 
of gum Arabic as the main objective. As Ballal et al. (2005) stated, the 
Acacia senegal are established in gum gardens managed in twenty years 
rotation in a sequencial existence with cropping for a period of five years. 
The system was controlled to yield gum during the 20 years and grains 
during five years (Elsiddig 2004). Although gum gardens are managed by 
farmers for gum production, the system provides for fulfillment of many 
other objectives. At the twentieth year gum garden produces fuelwood 
and building poles. However, during the twenty years period the gum 
gardens also fulfill other objectives of provision of fodder and soil 
restoration thus resulting in fertile soils for agriculture (Elsiddig 2007). 
 
The early assumptions for forest management (1950-1960) were based on 
the fact that forest provides many and diverse roles in producing goods 
and providing environmental services. The roles have to be carefully 
balanced in multiple–purpose management system. Forest may influence 
conditions in more distant regions (e.g. watershed). Thus, forest 
management should incorporate regional interests.  
 
Forests have a long production cycle, and long term sustained forest 
production that can best be assured by government organization 
(Wiersum, 1984). Based on assumptions, most attention is centered on 
management systems for legally gazetted forestlands, which were 
managed for long-term national interests by public forest services 
although the related needs of the local population should also be met to a 
reasonable extent. These needs were mostly considered to be 
subordinated to the national interests. Consequently forest services often 
considered by rural people as a threat to forest protection (FAO, 1987) 
Douglas, and Wiersum, 1993). That means, since longtime it is used to be 
understood that traditional forestry is concerned with the management of 
the government owned forests in plantation or natural structure involving 
professional organizations, (Batahir, 1998).  
 
After 1975, there were changes in the concept of rural development. This 
change led to a gradual shift in the role of forest management from an 
emphasis on the national interest and needs for economic growth based 
on timber alone to the need for proper distribution of products to fulfill 
basic human needs, based on active participation of rural people in their 
own development process (Wiersum, 1984). As a result, forest 
management evolved to recognize the basic needs for human survival; to 
improve the traditional forms of land-use and increase agricultural 
production; and management of soil and microclimate in an integration of 
forests and trees in land use management (IAC, 1994).  
 
Forests services were reappraised and a need was identified to 
complement the strategies of forest development based on national 
interests with new strategies focusing on basic needs; equity and popular 
participation (World Bank, 1984; FAO, 1987). 
 Since long time, gum gardens were privately managed but in 
collaboration with government for developing policies that encourage 
farmers interest in properly managing gardens. Ballal (2002) described 
the approaches used by government to provide extension services to 
improve gum garden productivity on a sustainable form of management 
in collaboration with farmers. 
 
2.4 The aims of forestry 
In forestry it may be not difficult to settle the main purpose or policy in 
broad terms which are expressed in order of their importance and 
individual application to different localities. But definition of policy, e.g. 
specific material products to be grown or important tree species to be 
introduced or conserved as a promising potential resource, may be 
difficult owing to the long production period which necessities any 
change needed to provide different products. The fundamental purpose of 
forestry may be defined as that which  secures the greatest continued 
value from the land allotted to forestry in most circumstances, that 
purpose might be extended by inserting the word; widest before a 
greatest, (Brenan, 1983) so that the largest possible number of people are 
included in the benefits obtained.  
 
Acacia senegal is not a new species in Sudan but has long history of 
provision of multiple uses particularly gum Arabic (Ballal et al. 2005) 
Development of policy for using its gum and developing its market is 
well founded based on the product material being valued for industries 
and income generation (Elsiddig 2004). 
The allocation of forests and trees to land use is a policy issue based on 
the benefits of forests to people and the environment. Several authors 
have expressed this fundamental objective of management under any 
circumstance as the most advantageous utilization possible for the soil 
allotted to forestry, (knuch, 1933), or the primary objective of 
management for good and services. Gum gardens managed on a twenty 
years rotation is belied to provide a period during which the land is under 
rest and soil restored (Ballal 2002). Large numbers of farmers get use of 
such benefit by using the land for cultivation following removal of gum 
trees at the 20th year (Elsiddig 2007).  
 
2.5 The value of forests 
If we accept the definition now suggested, it is necessary first to consider 
briefly what value, in products or services forestry can offer from its use 
of the land, for which it has to compete with other uses such as in 
habitation, agriculture, pasture and other industry. Then the altitudinous 
of different owning bodies to the various values can be assessed. Elhassan 
(2000) defined many stakeholders who have needs and interests that have 
to be compromised. 
 
The forest value to farmers provided by gum gardens is of economic 
interest for farmers exemplified by gum production during the 20th year’s 
time and crops during the five years that follow. The validity of such time 
sequence concerning the management and control was time tested 
(Elsiddig et al. 2000). 
 
2.6 The principles of Sustainable management 
Sustainable management has been coined by reference to sustainable 
development which was popularized in the Brundt land report (world 
commission for Environment and development, 1977). This notion that, 
when natural resources production system is destroyed, it must be 
restricted to the regeneration capacity on that resource, to avoid 
jeopardizing its vitality, (Vedeld, 1982).  
 
It is stated in the literature that sustainable forest management is the 
control of the continuity of forest on land in perpetuity (Osmaston 1968). 
Hence, regeneration of gum gardens is usually made possible during the 
cultivation cycle (Seif Eldin and Obeid, 1986). Under the benefits 
obtained during cultivation, farmers were keen to conserve the new 
regeneration until at the 3rd to 4th year, the Hashab stock becomes dense 
and the farmers move to another garden at 20th years of age ready for 
cutting and land cultivation. The process continues as long as the block of 
20 years of ages is reached. Elsiddig (2007) provides a comprehensive 
review on the sustainability of gum bush – fallow system under farmer's 
management.     
 
The definition which was drawn up by the FAO committee on forestry 
development in the tropics (10th session, 1992) described sustainable 
development in the following term: " management consists of planning 
and implementing activities meant to ensure the conservation and 
utilization of a forest, according to objectives (among which, wood 
production), under given physical, economical and social, means that are 
friendly to the environment" (UNEP 1978). This definition must be taken 
in conjunction with two comments to strike a compromise between 
interests that may appear to be contradictory, namely harvesting and 
protection: "foresters must consider a forest not just as a growing stock, 
but also as a complex ecological system which should be in sustainable 
management" (Elhassan 2000). 
 
It must be accepted from the start that utilization of a given forest 
ecosystem implies some change in structure and composition; and that 
sustainability can not mean the identical reproduction of the ecosystem, 
(Chew, 1987). The ecosystem in its original state is the some applies to 
the conservation of the scientific diversity of a given forest. i.e. The 
species; as well as their intra-specific variability can not be fully 
maintained as before. In particular, some degree of simplification in 
species composition has to be accepted though it should be kept to a 
minimum, (Bull and Miller 1989). 
The forest ecosystem composed of the savanna woodland dominated by 
Acacia seyal and Balanites aegyptiaca has usually been altered in 
composition of the trees growing following agriculture. The area in the 
Northern Upper Nile is presently experiencing expanding cultivation and 
abandonment. Observations indicate that some changes in species may 
take place.       
 
2.7 Sustainable Forest management 
As more goals and objectives are identified under sustainable forest 
management, the complexity of forest management, like virtually ever 
aspect of human life, has increased not only due to changing demands on 
forests but because of rapid technological development in many areas, 
including management system, (Elhassan, 2000). Yet, sustainable 
management can be maintained if put under test evaluation and 
monitoring. 
A new approach is to consider criteria and indicators of sustainable 
forestry which incorporates social, cultural, and environmental 
dimensions, in an economic aspect ecosystem perspective. With this 
comes an expanded monitoring program which considers aspects of 
ecosystem processes and patterns not previously examined in detail. New 
monitoring activities, together with the need for detailed decision support 
system combine with geographical information systems and models, add 
to the information burden (Elasha 2003). Remote sensing methods need 
to be adapted, not to drive sustainable fundamental process, but a 
synergistic combination of remote sensing technology and field 
observation, (Daak, 2007). 
 
Application of remote sensing is useful to detect forest cover changes 
which indicate area and cover changes although may not monitor species 
composition changes. Remote sensing application may provide means to 
analize the effect of agricultural expansion on forest extent and its change. 
Agriculture is expanding in Upper Nile State and its impact on forest 
cover is clearly observable. However, the forest cover change is possible 
to be detected but it requires ground inventory to assess species 
composition change.          
 
2.8 Acacia senegal 
The people living within the gum area of the Sudan are either settled 
agriculturists, who cultivate the land to produce subsistence crops, or they 
are nomads who use the land for grazing (Elsiddig et al. 2005). The land 
is owned by the state and used as common resource, but individuals have 
acquired rights (usufruct) over small holdings. Acacia senegal a 
multipurpose tree belongs to sub-family mimosoideae, (family 
leguminosae). The tree highly valued for centuries for gum Arabic 
production. Today it is highly grown primarily for gum, but plays a 
secondary role in agricultural systems, restoring soil fertility and 
providing fuel and fodder, (NFTA, 1991). Acacia senegal is native to hot 
dry, regions of Africa and middle east. When these spiny, gnarled trees' 
branches or stems are wounded, the tissue beneath the bark bleeds a 
viscous Gum that dries to walnut (National Academy of Sciences, NAS 
1974).  
 
Brittle and glass like, the dry Gum dissolves in water slowly, giving at 
rams, lucent, viscous, aside solution that is virtually tasteless. The 
Egyptian used it in medicines and ceramic pottery over 4000 years ago. 
Since biblical times, Europeans imported it from Sudan and Arabic 
(hence the name) to day. At least 10 countries produce it commercially: 
Sudan (which provides 75-85 percent of the world's supply), Mauritania, 
Ethiopia, Somalia, Mali, Senegal, Chad, Nigeria, Niger and Tanzania.  
 
In areas of Africa, too dry for agriculture and live stock, gum Arabic, is 
often the principal source of revenue for semi nomadic African people. 
Much gum Arabic is still gathered largely at random from Acacia senegal 
plants growing wild and untended, though trees in the Sudan grown 
commercially in plantations (gum garden’s) and are deliberately tapped, 
producing an average annual yield of 250g of gum per tree. 
 
Gum Arabic is found in Natal and also found along the southern coast of 
Arabic golf and Iran, Pakistan and Western India. The senegal gum is 
known as Sudan gum, Hashab Arabic Gum and Kordofani Gum, as well 
as many other names in the local vernacular.  Acacia senegal is found in a 
belt 300 km wide along the southern frontier of the Sahara Desert from 
Mauritania to Sudan, Ethiopia and Somalia. It also grows in East Africa 
as far south Mozambique and the Transval land.  
 
In addition of producing gum, Acacia senegal is a useful plant for dry 
environment. In the virgin Island and Porto Rico it is grown as 
ornamental trees in India. In the Sudan they are useful for wind breaks. 
Its pods and foliage provide good fodder for livestock, the tough wood of 
its taproot and stem is used for tools handles; the strong fiber can be 
obtained from the long flexible, surface roots. Further more, the dense 
wood yields excellent charcoal. The trees enrich the soil through their 
ability to fix nitrogen is dilatable.  
 
The plant thrives on rocky hills, dry sand flats, or dunes where the annual 
rain fall is between 200 and 250 mm. It can yield well even where the soil 
is worn out and unable to support other crops. A lot of knowledge about 
its physiology, agronomy environmental tolerances, and other aspects is 
available, (Ballal 2002). The trees are tapped, the gum, tears picked, and 
where grading is practiced, every tear is color sorted entirely by hand. 
Different races or subspecies of Acacia senegal (Esiddig 2007) and of 
other Acacia species occur in different regions. Some have flat crowns 
while others have rounded ones; some produce much gum, yield quality. 
In a given population, some trees of Acacia senegal produce gum more 
readily than others, and the produce from individual trees varies from a 
few grams to about 10 kg per tree. There is also evidence that individual 
trees produce gums with slightly different chemical properties. 
 
Acacia senegal wood is locally valued for fuel wood and charcoal 
although biomass yield per unit land area is not sufficient to plant Acacia 
senegal purely for fuel wood. Wood is used in local construction for 
poles and fence posts; the light- colored wood is used for tool handles and 
dark heart wood for weaver’s shuttles. Strong ropes are made from the 
bark fibers of the tree’s long surface roots. Dried and preserved seeds of 
Acacia senegal are used as vegetables (NFTA.1991). 
 
The literature is rich with the knowledge on the multiple uses of Acacia 
senegal wherever it grows (NAS 1974; Ballal, 2002). How ever, it use 
few the production of non-wood produced like gum Arabic, more valued 
by producing communities, increase the chances for conservation and 
protection of the species. On the other hand, it's use for wood leads to 
cutting and clearance of the trees.      
 
2.8.1 General Characteristic of Acacia senegal 
According to El Amin, (1990) Acacia senegal is a shrub from a small tree 
2.13 m high with yellow to light brown or grey bark which is rough, 
fissured, or flaking, prickles are found at the nodes, two laterals pointing 
up towards or forward. Vgot (1995) stated that Acacia senegal is typically 
associated with the Sahel zone occurring from the red sea to Senegal. 
 
In the Sudan Acacia senegal has two main areas of distribution, the first 
is on the stabilized dunes area and where the rain fall is under 250mm but 
mostly concentrated in the area between 280  ѧـ ѧـ 45 mm rainfall / annum. 
The second is on the dark cracking clay plains where it is found under 
rainfall of about 500 mm / annum. On dark cracking clay of central and 
Eastern Sudan, it's never been found as a parts to be intermediate between 
Acacia mellifera and Acacia seyal, it is usually mixed with these species, 
(Badi et al.1989).  
 
Acacia senegal is the major source of gum Arabic production in Sudan 
where it contributes by 90%. The remaining 10% is coming from Acacia 
seyal. In addition to production of gum, Acacia senegal is useful for wind 
break, its pods and foliage provide a good fodder for livestock. The 
higher soil fertility around the trees is considered to be due to nitrogen 
fixation and the combination of falling leaves, pods and root decaying, 
added to soil organic matter will lead to more availability of nitrogen and 
higher C/N ratio. Hashab plantation provides beneficial value to depleted 
soil in the form of nutrients. The ameliorative effect was most 
pronounced on carbon and nitrogen content.  
The ability of Acacia senegal to restore the soil fertility makes the species 
the most suitable for the bush-fallow management system, (Seifeldin 
1986). It is know through experience that when the system of the bush-
fallow completes 20 years in the bush (gum garden), the soil become file 
and productive during the four to five years of agriculture cultivation 
fooling the bush (Ballal 2002).     
2.8.2 Importance of Acacia senegal 
Acacia senegal multipurpose African tree highly valued for centuries for 
gum Arabic production. To day Acacia senegal is grown primarily for 
gum, but it plays a secondary role in agricultural systems, restoring soil 
fertility and providing fuel and fodder of high value 
(www.winerackorg/foresrry/facttent-htm2004 ).  
Acacia senegal specifications and roles:  
1- Biologically it can be regenerated naturally by seeds or by 
seedlings, and coppicing, so it can be easily regenerated with 
relatively low cost. 
2- It protects soil from erosion and assists in combating desertification.  
3- It protects soil fertility by adding nitrogen, organic orus, Ammonia 
nitrate and other different organic matters. Thus in resoring soil 
fertility (Awouda 1973).  
4- Food and fodder: Food and fodder are also provided by Acacia 
senegal tree dried and preserved seeds are used by people as 
vegetables. The foliage and pods are browsed by sheep, goats, 
camels, impala and giraffe. Leaves contain 10-30% digestive 
protein and 0.12 – 0.15% phosphorus 
(www.winerack.org/forestory/facttnet.htm 2004). 
5- Dune stabilization: Acacia senegal is important desertification 
control through sand dunes stabilization and wind breaks 
(www.winerack.org/forestory/facttnet.htm 2004). It stabilizes 
shifting soil and fertilizes soil through fixation of atmospheric 
nitrogen, and enrich soil by nitrogen fixation and litter of the leaves 
and mineral.  
2.8.3 Uses and value of Hashab 
The most important value of Hashab is in producing gum Arabic. An 
average of 40.000 tons was exported annually from Sudan. The gum is 
produced by tapping trees. A cut is made in the bark with a sharp tool 
after the trees have shed their leaves in October to November (Ballal 
2002). But is. Taping does not produce gum if done when the leaves are 
still on the trees.  
The gum gradually exudes from the wounded surface, and is collected at 
intervals during the dry season. The first collection is carried four weeks 
after tapping. Gum exudation is retarded in cold weather, but is increased 
again when warmer weather comes. Tapping should be done during late 
October or November (ibid). And not be done too heavily or the trees will 
be weakened or even killed. Care needs to be taken to avoid damages. 
Young trees under about 4ft (1.2 meters) in height should not be tapped. 
Hashab produces a good firewood and charcoal, and provides most of the 
fuel supply for Elobeid town. Only trees over 15-20 years old, which are 
no longer producing much gum, should be used for this purpose.  
 
2.8.4. Acacia senegal Integrated System 
Integrated land use system incorporating Acacia senegal is defined as 
Agroforestry system based on gum garden management. It is a system in 
which Acacia senegal is sequentially associated with crops. The system 
has major role to play particularly in improvement of degraded soil which 
occupies a significant area in the semi-arid zone. Acacia senegal 
Agroforestry for twenty years helps the soil to be rested and restore soil 
quality by protecting it from erosion (wind and water), and by adding a 
lot of organic matters (Seifeldin 1986).  Acacia senegal Agroforestry can 
increase crop production through improving the quality of the soil and 
protecting crops from the damaging effects of the wind, (Jordan, 1995).  
In addition, the system provides multiple products (fruits, vegetables, 
meat, dairy products, cash crops and timber) in addition to environmental 
service.  
 
The implementation of agroforestry practices replaces some of the 
important trees that have been lost during felling and forest clearance for 
agriculture. In such a system, the conserved trees contribute in the 
sequestration and conservation of carbon during the process of carbon 
flux between the earth's surface and the atmosphere, thus contributing to 
the lowering of atmospheric carbon dioxide.  In addition, the 
incorporation of trees into agricultural systems increases species diversity 
that provides habitat for wildlife and ecosystem for providing benefits to 
farmers. Agroforestry increases landscape diversity when it incorporates 
both terrestrial and aquatic environments (Jordan, 1995).  Moreover, 
agroforestry contributes to economic sustainability by providing year 
round distribution of income, employment, and products (Boffa 1999). 
The mechanized farming contributes to the loss of biodiversity and 
degradation of the landscape. 
 
Multipurpose tree species are most commonly used in agroforestry 
systems (ibid). Agroforestry system in Sudan incorporates a range of 
trees or woody species that provide a variety of products.  The 
development of NWFP in agroforestry systems has the advantage of 
diversifying the economic base and enhancing the supply of products for 
household use (Dember, 1996).   For successful agroforestry system, it is 
necessary that trees species and their management and use must be 
compatible with the farming system in biophysical, economic and social 
terms. In this sense, it is necessary to consider the relevant factors that 
facilitate development of NWFP in agroforestry systems. 
 
2.8.5 Natural regeneration 
A. senegal regenerates freely on cultivated lands. When a piece of land is 
left fallow after cultivation, a gum garden is formed at that land (Harrison 
and Jackson 1958). Acacia senegal has remarkable coppicing power and 
vegetative propagation is the most important way of natural regeneration 
(Ballal 2002). Natural regeneration by seeds usually faces many hazards 
like fire, heavy grazing and over cultivation. That may lead to 
unsuccessful growing of seedlings. The seedlings of A. senegal may also 
be damaged by some pests, squirrels and rabbits (Elsiddig 2007).  
Animals help in dissemination of Hashab by eating the pods and 
scattering the seeds with dung. The treated seed germinates even with 
slight moisture but drought sometimes lead to death of germinated 
seedlings if the soil gets dry soon. 
 
Natural regeneration of Acacia senegal is poor throughout most areas of 
gum belt due to drought, over grazing and fires. Drought is the major 
limiting factor that affects the regeneration of the species and reduces the 
density of gum trees below the optimal level.  
2.9 Acacia senegal in Upper Nile  
Harrison and Jackson (1958) explained that Acacia senegal savanna belt, 
total area is approximately 2500 square miles. It occurs in a region of 
rainfall between 280 mm to 450 mm per annum. Acacia senegal 
regeneration often follows cultivation. Sahni (1968), reported that the 
gum belt occurs on creaking clay soil of rainfall of 600 mm and above. 
Gum belt extends across the Sudan between latitudes 10o and 14o north. 
Forest National Corporation had executed many rehabitation projects, e.g 
Alfashir project Kordofan project, Sinnar project, east and middle region. 
Harrison and Jackson (1958), reported that Acacia senegal occurs in 
depressions in the sand into which a little clay has been washed. 
 
Sudan is part of the large area distribution of the various Acacias, from 
which Acacia Senegal is one important species. It exists in semi–desert 
areas where rainfall is about 75mm annum, till the high rainfall savannah 
region of 800mm annum, annual rainfall. It is widely distributed species 
in all tropical African countries. Acacia senegal is highly drought 
tolerant .it grows on sites with annual rainfall between 100-950 mm,) 
mainly between 300 - 00mm 4. (www.winerack-org/forestry/fcattnet-htm 
2004) 
Chapter Three 
Study Area 
3.1 Back ground 
Upper Nile State lies north of the Equatoria region; it is found between 
latitude 60 N and 120 N. It shares boarders with Ethiopia in the east on the 
longitude of 35o and 28.5o and eastwards, toward the boarders with the 
White Nile State where at this borderline, the State used to face conflict 
and tribal problems between nomads and trans-boundary settlers over 
grazing areas, agriculture and lamenting. Upper Nile State covers an area 
of 236.180 square miles. Topographically it is flat with a considerable 
mud soil. 
The most important characteristic feature south of Malakal city, the 
capital of the State, is associated with the existence of open swamp 
known as Sudud, where most of the water of Bahr Eljebel is collected and 
may be lost through evaporation. That was why the southern government 
thought of digging Jongle canal in the year 1983 that coincided with the 
time when the war broke out. 
 
The most important rivers in the State are the Sobat which combined with 
Bahr Eljebel to from the White Nile 17 miles south of malakal town. 
Upper Nile State is divided into provinces among them El Renk province, 
Melote province and Maban province. These areas constituted the study 
area. 
3.2 The administrative structure of the study area 
Upper Nile State one of the 25 state of the country is land locked. It is 
administratively divided into six localities, (Table 3.1) namely; Elnaser, 
Tonga, Fashoda, El Renk, Melot and Maban. Each of these localities is 
divided into some administrative units. 
Table (3.1) The administrative structure of the study area. 
Upper Nile state localities Administrative units 
North Upper Nile El Renk 
Melot Melot 
Maban Maban 
Fashoda Fashoda 
Tonga Malakal 
Elnaser Elnaser 
• Source: El Renk local government office. 
 
3.3 The Land and the Soil 
The savanna vegetation covers a big area of upper Nile State with it's 
grass and scattered trees landscape. The density of the trees and grass 
decreases towards the north in association with decreasing amount of 
rains. The soil is fertile, especially near the (Sudud) area, because of the 
yearly deposits brought by rivers and streams. The geological structure is 
being formed from the components known as um Rowaba series being 
characterized by mud and sand. The soil is suitable for agriculture, forest 
and range land uses. 
 
3.4 Climate and Rains 
Upper Nile state is characterized generally by six months rains every 
year, from May to November. The annual amount of rainfall varies 
between 500mm/annumm at Elrank and 1200 mm/annum at Farjak 
(Figure 3.1). The average temperature approximates 34.17o C maximum 
maximum in summer; and the least is 18oC. The most important rivers are 
Sobat, with its branches pibor and Baro to give a push to the White Nile 
on its' way to the North. 
 
3.5 Population 
Upper Nile State is composed of many tribes including the Nuers who are 
the leading tribe in number, occupying most of the south east and eastern 
part, with some other clans in the western side of the State (at Laire, 
Bantiu). Their important province are Elnaser, mayut, Akobo, Waat, 
Fangak and Ayut. Following the Nures in number are the Dinka and their 
towns are Elrenk, Balait, Adong and Fariang. The third tribe is the 
Shilluk who are found in Malakal, kodok and mostly at Tunga. The next 
of these tribes are the Murle and Anuak in the eastern boarders of Sudan 
and Ethiopia, their important towns are Pibor, Akoba and Fashalla. 
 
3.6 Vegetation Cover 
The vegetation in the State, basically savanna woodland, is distributed in 
relation to the type of soil and rains. In the south of the State tall grass 
and scattered big trees are experience, and when one emerges northwards, 
the grass gets shorter and this is due to rains. There are various types of 
tree species in the State such as Talih, Higlig, Niem and Mohogani where 
rains are plenty. Toward the North, Dolaip and wild palm trees, fibre 
producing trees for cottage industry and the Acacia seyal, Acacia senegal 
(figure 3.2) gum Arabic producing trees are found especially south of 
Renk city belt at Jlhak and the Maban areas. Agriculture alters the species 
composition and leads to vegetation degradation. 
 
3.7 Agricultural Resources 
Upper Nile state is characterized by the flat muddy fertile soil, yet 
Agriculture is the second, after cattle rearing in importance to the main 
tribes of the State. Agriculture land use is usually practiced in areas 
characterized by lands forms usually not affected by the floods. There are 
large agricultural schemes in the northern parts of the State, especially in 
Renk province, depending on rainfall. In these schemes millet, Dura, 
Semsim and Sun flowers are cultivated under the supervision of 
mechanized Agricultural organization. Recently cultivation of vegetables 
and fruits for local consumption has started. Agriculture and animal 
rearing are considered the main activities in the area. 
3.8 Animal Resources 
Cattle rearing is the most important activity in this state, the number of 
livestock owned by the individuals are kept for marriage and prestige 
especially cows, goats and sheep. The other livestock includes, pigs in 
"Maban" and donkeys. The most famous owners of this wealth are the 
Nuers, Dinka and the Shulluk. 
 
Livestock is an important sector for traditional subsistence economy in 
southern Sudan in addition to agriculture, consisting of cattle, cows, 
sheep and goats rising. It is the most important activity in this State. The 
number of livestock owned by individuals is considered an important 
asset for family position in the community.  
  
3.9 Land Use 
People in the State mostly depend on agriculture for subsistence 
livelihood support, producing Sorghum, Sesame, Millet, Kerkede and 
vegetables on a small scale. The most important activity to the villagers is 
cattle rearing particularly cows, sheep and goats. On top of these 
activities the people hunt wild animals and fish. The forests constitute 
important resource for the production of energy and other wood-based 
material in addition to non-timber products. 
 
3.10 Mineral Resources 
Upper Nile the richest States of the southern states in minerals, especially 
petrol oil. Surveys confirmed that the State is situated over petrol wells. 
Recently, Uranium, Gold, Silver, Copper and Irion are explored. Success 
in development in minerals is going to change the economical life in the 
State in particular and the south in general. 
 
3.11 The Southern Government 
The southern government had delegated the trading Nile Bank to sell the 
gum Arabic of South Sudan which was named as African gum. The Bank 
had initiated the fair as 55 thousand pounds for (Algunter). This gum is to 
be transported from it's location through the Mombassa port in Tanzania. 
Where by a tan of the gum is sold at 2.200 dollars in the African markets 
in the centre of Africa. 
 
This process had encourage the people of that area where the Hashab is 
founded and they have started producing the gum at a large scale, the idea 
is being accepted by most of the southerners. 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
      
Fig (3.1): Average annual Rainfall mm / annum selected stations for the 
period 1990-2006, Source: (source: El Rank metrology center) 
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Source: Local government El Rank 
Fig (3.2): Map of administrative set-up of Sudan  
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Fig (3.3):  Acacia senegal  tree in the study area 
 
Chapter four 
Methodology  
 
4.1 Introduction 
This chapter includes description of the research methodology and 
procedures for data collection considering the target group and sample 
selection. Moreover, the data collection instrument (questionnaire) is also 
described in the forms of its construction, validity and field procedures 
and methods employed for data analysis. The ground inventory using 
GPS and remote sensing were also mentioned. 
 
The study was undertaken for the purpose of investigating and survey the 
area covered by Hashab trees, and to suggest possible solutions and 
approaches for management of Hashab trees in the State. Two types of 
data were collected in the study area by this research namely; primary and 
secondary data. The source of secondary data includes FNC reports and 
documents, El Renk center documents. The primary data was collected by 
different methods; interviewing (face to face) with farmers, questionnaire 
with FNC personal, group discussion and observation. The main items of 
the questionnaire ARE the main tool for data collection for the research 
(Appendix 1).  
 
4.2 Data Collection 
The methods of data collection included are composed of ground survey 
"measurement or trees", questionnaire personal interview, local forest 
population, inventory regional reports and writers' experience. 
 
Pilot survey was conducted. It was done primarily to collect data 
regarding the population of households and to specify and select the study 
sites. There was also some preliminary discussion with staff in the area 
which was found to be useful for the questionnaire design. The 
information obtained was from two sources: primary and secondary data. 
Finally, the primary data collected through interviewing of local 
populations provided facilities for descriptive tabulation while the 
secondary data was obtained from annual reports, archives, journals, and 
books were found useful for discussion. 
 
4.3 Other sources of primary data 
An informal interview was conducted, based on group discussion with the 
village people while touring the field. Interviews with leaders and 
extension workers were conducted separately for each group beside the 
direct observation of the author.  
 
4.4 Construction of the questionnaire  
The construction of the questionnaires was made according to the 
guidance of FAO (1987). The suggestion of the supervisor as well as 
ideas of the experts in the field of the study helped to design the final 
form of the questionnaire. The following guidelines were also given 
special consideration in the construction of the questionnaire.  
• To be certain that each question was relevant to the topic. 
• The questions as simply delivered as possible.  
•   To obtain criticism of all prepared items by colleagues or friends and 
to state the items in the language of respondents. 
  
The three villages were selected in a random manner and 150 respondents 
represented the sample with which the questionnaire was conducted, 
(Table 4.1). The author was present and always trying to attract the 
respondents to take action and accept to be interviewed. 
 
Table (4.1) selected villages and number of respondents  
Locality Administrative unit Selected village Number of 
respondents 
El Renk El Renk Goss Rom 50 
Jlahk Jlahk Kilo 15 50 
Maban Maban Maban 50 
  
4.4.1 The questionnaire  
The questionnaire designed to collect information from the people 
involved in Hashab management. The information collected had helped 
researcher to carry out his studies successfully as presented.  
  
4.4.2 Household questionnaire 
The household questionnaire involved sampling of houses in each of the 
selected villages. The households represented by three areas in upper Nile 
State including El Renk,  Jlahk, and  Maban. 
 
4.5 Inventory 
The method followed by the Researcher in this study is known as cluster 
sampling method, in which each sample was taken to represent land use 
categories. In each cluster four sub-samples were measured. At the 
sample point square 1X1 Km was demarcated and four sample plot were 
located at the square corners. Each sub-sample was a circle 0.1 ha. In 
each sub-sample, the tree species were recorded against each tree, the dbh 
was recorded. The use of the GPS facilitated the location of center of 
square and the location of the centre of the sub-sample.  
 
The Researcher appointed the starting point east of El Renk town on a 
distance at 25 kilometers from the White Nile; from there the survey line 
was located in north south direction along the White Nile usin a car. 
Clusters were 15 kilometers apart.  
All the data and information concerning the four sample plots were 
registered in a special form prepared for this purpose.  
 
These activities continued till the distance of 75 kilometers were reached, 
representing the end of the study location. Two surveys lines were 
located, parallel to each other each at 25 km apart.  
 
4.5.1 GPS Survey 
The GPS was used for location of sample plot along the survey lines.  
4.5.2 Tree measurement 
Tree measurement involved diameter record of all trees inside each 
sample plot. Each species was registered.  
 
4.6 Data Analysis 
The statistical analysis was done through exploratory main questions of 
the data obtained in the study area. This process was accomplished and 
critically examined using simple tables. A computer program (Excel) was 
used for the analysis of data collect through the questionnaires.  
Chapter five 
Results and discussion 
The results were composed of two sections. The questionnaire that 
facilitated acquiring of information about hashab development and 
distribution in upper Nile as perceived by people. The inventory 
consisting of ground survey and remote sensing image are used to 
provide indications or changing trend of tree and forest cover. While the 
ground inventory provide numerical values about hashab extent of 
distribution and relative desisting  the remote sensing images provides 
changes trends with respect of forest cover and agriculture land use as 
from north of upper Nile to south. Linkages between the changes were 
indicated.  
5.1 The questionnaire  
The questionnaire were presented from sections 5.1.1 to section 5.1.10  
5.1.1 General characteristics of the respondents  
The tribal and family links characterize the people of the area in Upper 
Nile. Extended families and strongly linked members of a family settle 
and live in close dependence on each other. This strong link is a source of 
and lineage link between family members collaborative work. 
 
5. 1.1.1 Demographic characteristics     
Tribal families are usually very big varying in size between 4-6 members 
of small families and 7-10 in middle sized to moderately big families. In 
few cases large families are found in the area for a father with 3-4 wives 
and large members of children.  
 
It is worth  to mention that when the size of a family  is large  it is an 
indication of having  wide  powers  within  the  tribe,  that   is to say there 
will  be  an increase of cattle rearers and wood cutters  among  the  family, 
plus  those who will carry  out  agricultural  activities  and other trading 
resources.  A family with large size is credited and socially considered. 
The family leader has good voice and position within the society  
 
Table (5.1) family age - groups   
Age /years Respondents 
percentage 
25 – 45  55.3 
46 – 65  37.7 
More than 66  7 
Total  100 
 
From  the  questionnaire  results  ( Table 5.1 ),  it is  indicated  that 55.3% 
of the people  fall in the age group  25 – 45 and 34.7% fall in the age – 
group 46 – 65 years and 7% in the age – group more than 67 years. It is  
clear that  the majority of the family  members  are in age group  less than 
66 years  constituting  93%  of all  members. As a result  the young  
group  were  the majority  which mean the working groups  are 
constituting good number. According to the customs and traditions of the 
tribes of this studies area, marriage is usually at early age.     
 
Large sized families are usually owners of large cattle herds.  Group 
discussion with gathered leaders from large - sized families indicated that 
the household has no problems with herds rearing. They integrate cattle 
rearing with agricultural activities. According to the group discussion 
with old people and key informants the activities concerning cattle 
rearing is the function of the young and middle age boys while the 
activities of agriculture and forest activities are the responsibility of girls 
and women. 
 
Cattle rearing with same agricultural activities in small areas are 
considered to be the main family activity. The system is the main feature 
in the study area in particular and in Upper Nile State in general. 
However there are many other activities carried by family as wood 
cutting for fire wood, charcoal making, and building poles. These 
activities are carried out by women and small children. 
 
5.1.1.2 Educational level 
Table (5.2) shows that 58.6% of respondents are literate. The educated 
group is 41.4% of whom the primary school level makes 26.0% and 
secondary level constitutes 15.4%. There is no any kind of education 
provided before the primary school level. When linking between 
education and age group, the majority of people older than 35.0 years of 
age are not educated. This means that future programs of extension and 
knowledge transfer will not be based on read message for the majority of 
people.    
 
Table (5.2): The level of education 
Educational  No Respondents 
percentage 
 Literature  88 58.6 
 Primary  39 26 
 Secondary  23 15.4 
 Others (like Khalwa)   0 
Total  150 100 
 
5.1.2 Source of income 
The source of income is diversified and very much related to natural 
resource, cattle rearing, wood, and non-timber products and cottage 
industry products which together constitute the sources of income.  
 
However, most of the people in the area are associated with cattle rearing 
depending on animals for their food particularly products of the milk and 
meat. Table (5.3) shows that 41.2% of the respondents mentioned that 
they depend on animal rearing as a source of income generation, while 
39.3% assured their dependence on agricultural products as their source 
of income. Forest products constitute a source of income for 11% of the 
people in the study area. Some people (7.5%) are trading on goods and 
animal products and depend on them as constant source of income. Only 
1% of the people in the study area works as daily paid workers and 
seasonal workers and had a good income for their living.  
Cattle rearing and agricultural activities are the main income sources for 
80.5% people of the study area, followed by forest activities and other 
marginal sources. 
 
Tale (5.3): The income schedule for the people of study area    
Source  of income  Percentage 
 Cattle rearing  41.2 
 Agriculture  39.3 
 Forest activities   11 
Trading  7.5 
  Others  1% 
 Total   
 
There is direct relationship between education level and people practices 
and action in relation to forest and other natural resources and livelihood 
support. Figure 5.1 indicates that the illiterate are more dependent on 
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depend to lesser extent on these resources that the illiterate but have other 
sources like trading and jobs. The educated are more settled. 
 
 
 
 
Figure 5.1 Relation between Education and income schedule 
 
5.1.3 Land use  
The main types of land use include cattle rearing, agriculture and forest 
lands. 
5.1.4 Types of land ownership   
Most of the lands in the State are common property that belongs to tribal 
control. Some lands belong to the people of the area inherited from their 
fathers and grand, grand fathers from quite a long time. The land and the 
resources are used as common for grazing, agriculture or forest uses and 
is usually under organized control in collaboration between tribal leaders 
and the localities officers. Control is based on local customary laws and 
traditional system of allocation. Yet there are conflicts between tribes on 
issues of the land resources that necessitate adoption of some approach 
for conflict resolution and planning of peaceful use. 
Most of the conflicts are between farmers and animals owners. Table (5.4) 
shows that 84.6% of the respondents have land ownership inherited and is 
known to belong to them although not registered. These owners rent their 
land to users on the basis of providing agreed upon percent of the produce 
to the land lord. Table 5.4 indicates that 12.6% of people enter into land 
rents on similar basis with land owners and 2.8% enter into contract with 
tribal leaders for using common lands.   
 
Table 5.4. Type of land ownership in the study area.  
Types  of ownership   Percentage 
Ownership (by inheritance) 84.6 
Renters (by % of produce)  12.6 
Contracts (by % produce) 2.8 
Total  100 
 
 5.1.5   Uses of trees   
People in the area developed strong relationship with trees based on the 
various uses and benefits provided by trees. Four species are well known 
in the study area because of economic importance. People in Upper Nile 
use the trees basically as source of fodder, in addition to other uses. The 
50% of the respondents who use Acacia seyal for fodder mentioned that 
the species is widely used for charcoal production and other social 
activities. Also the 7.5 of the respondents who use Balanites aegyptiaca 
for fodder, they know the species for fruits (Table 5.5). 
The majority of people know trees which are useful for browsing in 
addition to other uses. Species like Acacia seyal is known to be a source 
of fodder as mentioned by 50% of the respondents while Balanites 
aegptiaca is mentioned by 7.5% as a fodder tree species (Table 5.5). In 
addition, these two species are providing other uses. However, Acacia 
senegal is becoming known for its gum production as mentioned by 24% 
of respondents. Acacia senegal ranks second in its importance to people 
as it is an income generating.   
The third tree in use mentioned by 18.5% of respondents is the Borassus 
aethiopum used for fruits production, building poles and it is an agro 
forestry tree, (Table 5.5). The last tree in use mentioned by 7.5% is 
Balanites aegyptiaca used for fruits and fodder (Table 5.5). 
 
 
Table 5.5 Uses of Trees   
 Trees  uses  Percents 
Acacia seyal for wood fuel  and cattle browse 50 
Acacia senegal for fuel and for gum  24 
Borassus aethiopum for  fruit  Building poles , and agro forestry   18.5 
Balanites aegyptiaca   for fruit and cattle  browse   7.5 
Total  100 
 
Although people known the useful trees, group discussion with the tribal 
leaders show that there are potentially many uses for the non-wood forest 
products which can be developed and used for support of income. They 
mentioned that gum Arabic as market commodity is developing but still 
limited. Few of the community know about the process of gum 
production. However the use of Borassus aethiopum and Hyphaene 
thebaeca for fibers for cottage industry is a traditional practice at home.  
 
5.1.6 Local trees since 40 years age   
Although people know the useful trees presently in use (Table 5.5) they 
know other tree species that used to be seen forty years ago. Table (5.6) 
shows that people used to know five species since 40 years ago. The 
respondents mentioned that the trees which  were present before 40 years 
were systematically khaya senegalemsis mentioned by 43.3%; followed 
by  Adansonia  digitata, mentioned  by 26%  and Acacia seyal mentioned 
by 6% Borassus aethiopum mentioned by 10.1% and Balanites 
aegyptiaca as motioned by 4.6%.  
 
Table (5.6) Trees known to people forty years ago.  
 
Local  trees of the areas before  40 years  Percentage of respondents  
Khaya senegalensis  43.3 
Adonosonia digitata  26 
Acacia seyal  16 
Borassus  ethiopum  10.1 
Balanites aegyptiaca  4.6 
Total  100 
Based on this information it could be said that some tree species 
disappeared while Table (5.6) indicates that new trees like Acacia senegal 
started to appear in the area. This also indicates that people have 
knowledge about trees that they get use of (Table 5.5).  
 
5.1.7 The distribution of Elhashab in the study area 
    
The appearance of Hashab in the study area in the northern part of Upper 
Nile State is recent; it is not an old tree in the area. This fact has been 
confirmed by the respondents (Table 5.5 and 5.6). The species was not 
mentioned in Table (5.6) as part of the tree species known 40 years ago. It 
might have started to move in the area gradually with changing 
conditions at its original habitats in northern Kordofan.  
 
 
Table (5.7) indicates that there is gradually increasing number of people 
who observed the existence of Hashab in the study area. Although only 
6% of respondents saw the existence of Hashab as early as between 
1960–1970, 32% observed the existence of the species between 1971-
1980 and 42% observed the existence of Hashab between 1981-1990. 
These answers reflect time distribution of Hashab in the area. However, 
12.5% mentioned the existence of El Hashab trees between the years 
1991–2004 and 7.5 % assured that El Hashab trees were new to the area 
appearing during the year 2004 – 2006.  
 
Table 5.7 Appearance of Hashab in the area   
Years  of appearance People  who saw percentage  Total  accumulated 
1960 -1970 6 6 
1971-1980 32 38 
1981-1990 42 80 
1991-2004 12.5 92.5 
Presently 7.5 100 
Spatial distribution is investigated through people responses.  Discussions  
with key  informants  and tribal leaders  confirm  the gradual  migration  
of Hashab as wild and no body,  had  ever  grown  them  or supervised  
their development or protected them. 
  
When the interviewees are investigated, they mentioned that the observed 
development of Hashab follows a trend of south easterly direction. The 
first who observed Hashab in the area in early 1960- 1970 are living in 
the northern parts of the study area. Recent observations agree with 
scientific observations that plant and tree species are migrating from their 
own habitants in a south ward direction (Kassas 1964). The results of the 
questionnaire (Table 5.7) agree with the results of the inventory (sec. 
5.11).  
 
 
5.1.8 Uses of El Hashab   
Hashab, (Acacia senegal) like other tree species in the dry lands, provides 
various uses and benefits. It is known for gum Arabic production and 
income generation through gum Arabic sales (Seifeldin 1986, Ballal et al 
2005). It supports the livelihood of hundreds of families in Kordofan and 
Darfur as gum producing tree and as an agroforestry and desertification 
control species (Elsiddig 2004). The bush-fallow practice in association 
with Acacia Senegal is a kind of agroforestry production system 
developed and controlled by farmers. It is based on indigenous 
knowledge associated with the gum production system acquired by 
farmers in the gum belt communities over long time, and continues to be 
developed and inherited through generations. It is based on dynamic and 
changing experience, adapted to local culture and environment. It is a 
system in which crops and trees co-exist in rotational system managed by 
farmers according to crops and gum yield criteria (Elsiddig et al. 2005). 
People in Kordofan manage the tree in a bush fallow cycle protecting it 
for up to 20 years during gum production bush cycle and fell it at the end 
of the rotation to use the land for crop production for four years (figure 
5.2).  
 
                 
 
 
 
 
 
 Figure 5.2. Gum gardens rotation system adopted by farmers in the gum 
belt in Sudan 
  
Farmers who have small farm land areas ≤ 20.0 feddans (≤8.0 hectares), 
solve the problem by shifting from the bush-fallow system to an 
agroforestry system where trees and crops are managed in co-existence 
on the same piece of land. They adopt an agroforestry system of Acacia 
senegal with cropping in a co-existence of trees and crops. In this system, 
more trees tend to have boundary arrangement while fewer trees exist in a 
scattered form inside the gum garden. Farmers manage this system by 
continuous conservation of young trees and removal of old trees that 
stops production. However, in areas prone to drought, some farmers are 
reluctant to expand in agriculture on the expense of hashab trees and tend 
to manage larger lands on gum garden. Observations show that the 
instability in gum yield is increasing, which is not surprising in view of 
the present land use system (Elsiddig et al. 2000). 
 
In the bush-fallow system or any other agroforestry system, Gum arabic 
productivity per unit area is affected by some management practices 
including the stocking of trees per unit area and the tapping system 
adopted. Stocking density of 300 – 400 trees per feddan, under good 
management and protection, improve the productivity. On reserved 
forests belonging to the government the production is know to be higher 
than that of farmers gardens because the stocking density in reserved area 
is within the standerds of 300 – 400 trees per feddan. Tapping by the ax is 
known to reduce the productivity with time due to the effect of the wound 
made by the ax on the stem, while the new tool sunki, removes the bark 
and does not reach the stem wood. 
 
While Hashab is basically known for gum Arabic in Kordofan, it is not 
yet well known for gum Arabic production in Upper Nile. Table (5.8) 
shows that the majority of people in the study area mentioned that Hashab 
is used for its wood (fire wood, building poles and furniture) as 
mentioned by 85.9%. The use of fire wood was mentioned by 50%, 
building poles by 20.6% and furniture (simple beds units) by 15.3%. The 
production of honey as, in relation to Hashab was mentioned by 2.1% as 
a non – timber product.  
 
Table 5.8: The uses of El Hashab trees in the study area 
   
 El Hashab uses  Percentage of respondents 
 Fire wood  50 
 Building  pole  20.6 
 Furniture  15.3 
Sub Total  85.9 
 Gum Arabic  12 
 Honey  production  2.1 
Total  100  
 
5.1.9 Charcoal production 
Most of the people in the study area are charcoal produces. According to 
the results of the questionnaires shown by Table (5.9), 62.6% of the 
respondents are charcoal producers in the area while 37.4% are those who 
produce charcoal outside the area and transport it to the area. The forest 
general and the Hashab in particular is in danger in this area. Therefore, 
lack of laws and extension advice in addition to other factors of 
production, al these decreases the chances of development of Elhashab 
tree in the area.  
 
 Table (5.9): A charcoal production area  
Family use of charcoal  No Percentage 
People using charcoal in the area  73 48.7 
People using charcoal out side  56 37.4 
Missing 21 13.9 
Total  150 100 
 
 
 
 
 
5.1.10 Trees as source of energy 
Most of the people north of the Upper Nile State depend on the wood as a 
source of energy. Table (5.10) shows that 80% depend on wood energy 
while 14% depend on the agricultural residues as a source of energy. 
Other 6% use alternative energy. From these results it is clear that wood 
alternatives are necessary in order to reduce the pressure on wood use for 
energy. 
 
Table (5.10) source of energy in the study area  
  
 Source  of energy  Percentage 
 Source  from trees  80 
 Agriculture energy  14 
 Other  alternative   6 
 Total  100 
 
The relationship between the level of education and the use of forest 
resources is also supported by figure (5.3). It is clear that the illiterate use 
greater quantities of firewood than the educated while the later tend to use 
more charcoal than firewood. The educated may be more settled than the 
illiterate and tend to be gum producers. The illiterate are nomads and may 
have limited chances for gum production or honey (Table 5.3). 
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Figure 5.3 Relation between Education and use of forest products 
  
5.1.11 Problems confronting the existence of El Hashab trees in the 
study areas.  
As table (5.8) shows, few people know the importance of Hashab for 
commerce, (only 12%) although 24% of the people know the Hashab tree 
itself (Table 5.5). This reflects that the chance for conservation and 
protection of Hashab in upper Nile is very limited. People knowledge 
about tree tapping and gum production is limited or might be that the 
concern of people about the tree is not developing.  
 
 
Also as Table (5.7) indicates, the majority of people have recently started 
to know the tree species. Hence care about the tree and its management 
for gum production requires to be considered. Table (5.8) shows that 
people in the study area are more concerned about the wood production 
from Hashab as mentioned by 85.9%. The concern of people abuts wood 
production from Hashab rather than gum production means more cutting 
than conservation.  
  
Gum Arabic for commerce is known to few (12%) of the respondents 
(Table 5.8). Those who deal with gum Arabic production and trade, they 
sell gum where they find market. Out of those who sell gum (the 12%) 
about 64% of them (7.7% of all respondents) mentioned that it is not easy 
to sell gum within in the production area (Table, 5.11). Also 31.3% of 
produce  (3.7% of all respondents) find  local markets in the area, may be 
more towards the northern parts of the area closer to Kordufan. The rest 
(4.7%) of producers equal to 0.6% of al respondents do some efforts to 
reach markets (Table 5.11).  
 
 
Table 5.11 Gum Arabic market possibilities in the area      
 
Market  availability % of producer % of Total 
 Difficult with in production 
area need help   7.7 
64 
  Available in the area  3.7 31.3 
Difficult but are managing   0.6 4.7 
 Total  12.0 100 
 
 
There are many problems confronting the development of hashab and 
gum production in Upper Nile. In addition to the low perception of 
people twards gum production and trading, there are problems facing the 
hashab tree itself.  
 
Table (5.12) indicates that the majority of people (85.4%) perceive that 
over -cutting for gum Arabic tree is a major problem confronting Hashab. 
Cutting of Hashab is dictated by reasons such as agriculture expansion, 
production of wood and grazing. Also 14.6% see that fire is the second 
problem. 
 
 
 
Table 5.12. Percent of respondents in relation to problem confronting 
Hashab tree     
Problems confronting  El Hashab  Percentage 
 Over cutting   85.4 
Fires  14.6 
 Total  100 
 
5.1.12 Extension Activities 
 It is clear that Hashab tree and gum production are not well known in the 
area because Hashab appeared in the area only recently (Table 5.7).  
People are more concerned with wood production from Hashab and from 
other types of tree species than being concerned with Hashab 
conservation for gum. Except for few people (only 12% Table 5.8) people 
are not aware about methods of establishment, conservation and 
management of Hashab tree. Extension strategy for Hashab development 
in the Upper Nile is necessary.  
 
The inventory results (section 5.11) indicate that Hashab is more 
abundant in the northern areas of Upper Nile particularly the north east 
side closer to White Nile State. Southward. In Upper Nile State where 
Hashab has expanded recently, people may be less acquainted with 
Hashab. An extension strategy may be needed to develop awareness 
among people in Upper Nile Gum areas to encourage people to manage 
the tree. Table (5.13) indicates that extension service is provided in the 
form of meetings concerned with agriculture as mentioned by 44.7% of 
the respondents and in the form of general information as mentioned by 
42%. However farmers union provides some extension work as 
mentioned by 13.3%.  
 
 
 
 
Table (5.13). Extension activities in the study area.  
  
Extension  activities   Percentage 
Meetings on agriculture issues   44.7  
General information   42  
Farmer union  13.3  
Total  100  
 
The extension material does not contain any advice on forest use or 
Hashab importance. Most of the extension material may be concerned 
with matters other than forestry affairs, may be more concerned with 
peaceful use of the resources than on conservation of the resources. 
5.2 Inventory 
The inventory consisted of two techniques, ground inventory based on 
sample plot procedure using GPS and the second is based on remote 
sensing image at two points or time 1984 and 1999. 
 
5.2.1 The ground sampling  
The cluster sample plot procedure was based on the location of two major 
lines extending from North Upper Nile to South each at 25 km from the 
White Nile taking a bearing of 210. Clusters are located at distance of 15 
km between cluster units and each cluster unit is composed of four 
sample plots.  The cluster sampling resulted in obtaining 60 sample plots 
distributed along the two lines as form the North of Upper Nile to South 
on both sides of the White Nile.  
 
Table 5.13 provides results based on delineation of the 60 sample plots by 
grouping the trees into dbh classes and counting plots belonging to each 
class based on average dbh of species distribution. Table 5.13 indicates 
that Acacia seyal is recorded in all sample plots in each diameter group; it 
is found in 100% of the sample plots delineated by dbh classes. That 
means, with increasing size of the diameter classes, Acacia seyal does not 
show any change in distribution and it is consistently found in 100% of 
the sample plots measured for the diameter classes (7.0 – 10.9 cm; 11.0–
14.9 cm and 15.0–18.9 cm).  
 
Acacia senegal, on the other hand, is distributed widely in young stand 
than old ones.  Its occurrence in sample plots expressed in percent of total 
number of sample plots measured indicates decreasing trends with 
increasing dbh size class. It occurs in 71% of sample plots of stands with  
dbh of 7.0 – 10.9 cm and it occurs in 55% of the sample plots of stands 
with dbh 11.0 – 14.9 cm and it occurs in only 20% of the sample plots of 
stands with dbh 15.0 - 17.9 cm. 
 
Table 5.14 species distribution in natural stands in relation to diameter 
class in Upper Nile 
Number 
sample of 
plots 
average 
dbh cm dbh class 
Acacia 
seyal 
Acacia 
sengal 
Balanites 
aegyptiaca 
28 9.0 7.0ــ 10.9 100 71 38 
22 13.0 11.0 – 14.9 100 55 43 
10 17. 15.0 ــ18.9 100 20 68 
 
Balanties aegyptiaca is found in 38 % and 43%,  68% of the sample plots 
in the three diameter zones (7.0 -10.9 cm; 11.0 – 14.9 cm and 15.0 – 18.9 
cm) respectively, indicating increasing trend in distribution with 
increasing size classes.  
Table (5.14) provides results of delineated sample plots by diameter class 
showing species composition. Table (5.14) indicates that young stands 
that belong to diameter class 7.0 – 10.9 cm and middle sized stand 11.0 ــ 
14.9 cm contain species composition of Acacia seyal composes 68%,  
66.6 % and 72% of the species composition in the three zones 
respectively indicating increasing its percent of composition of A. seyal 
with increasing size class. A. senegal composes 21.0%, 21.4% and 5.0% 
of the species composition in the three zones respectively indicating 
decreasing trend with increasing size class. Balanities aegyptuaca 
constitutes 11%, 12% and 23% of the species composition of the three 
size classes respectively, indicating increasing trends of species 
composition with increase in size.  
 
 
 
Table 5.15 species composition in relation to diameter class in natural 
stands in Upper Nile 
Number of 
sample 
average 
dbh cm dbh class 
Acacia 
seyal 
Acacia 
sengal 
Balanites 
aegyptiaca 
28 9.0 7.0 – 10.9 68 21.0 11 
22 13.0 11.0 – 14.9 66.6 21.4 12 
10 17.0 15.0 ــ 18.9 72.0 5.0 23 
 
 
 Acacia seyal and Balanities aegyptiaca represent the association of these 
two species in the savanna wood lands and seem to occur in wide areas of 
the large size classes not yet affected by agriculture in the southern areas 
of Upper Nile State. Harrison and Jackson (1958) stated that these two 
species are in association in the savanna zone. However, increasing 
distribution and increasing contribution in species composition provided 
by Acacia senegal is in this study appears to occur after abandonment of 
agricultural lands.  
5.2.2 Remote Sensing Images 
Forest cover change in relation to other land use. Remote sensing 
technique was applied for investigating of land use changes and detection 
of change trend between 1984 and 1999 covering an area of 283238.9 
hectare an both side along the white Nile from both side along the Nile 
from north to south of upper Nile state, (Table 5.16). For land use 
categories were shown by (Table 5.1). Shows the forest change over year 
showed a loss of  84.8% indicating very high rate of annual deforestation 
averaging  -5.6% per annum, and represents -0.56% of the study area 
(Table 5.16). However the change in the category defined as scattered 
trees and shrubs indicate an increase in area reaching 21.9% of the area of 
trees and shrubs of 1984 averaging 1.5% increase per annum of the area 
of trees and shrubs representing 0.55% of the total study area. 
Table (5.16) Forest covers change in relation to other land uses.   
classes 1984 1999 
Change in 
fifteen 
years 
ha 
Change/ 
year in 
ha 
% 
Forest 29522.12 4488.818 -25033.3 -1668.9 -0.58 
Trees and shrubs 107674.4 131280.1 +23605.7 +1573.7 +11.5
Agriculture 101667.5 136123.2 +34455.7 +2297.0 +23.4
Bare land 44374.84 11346.65 -33028.2 -2201.9 -5.0 
 Total 283238.9 283238.9  
 
Agricultural land cover increased by 2.3 of the land area cultivated in 
1984 representing +0.81pear annum of the total land of the study area. 
High rate of increase in agricultural land is indicated.   
 
Figure 5.4 indicates clearly the extent of change for any category during 
the fifteen year period. It is clear that there is great development into 
agriculture but there is greater development into trees and shrubs than 
forest development.     
 
Figure (5.4) Illustration of the land use categories in the study area during 
1984 -1999. 
 
Figure 5.3 and 5.4 show the area change and the spatial distribution 
change for the forest. Figure 5.2 indicates that a large forest tract was 
extending along the western side of the White Nile as surveyed in 1984. 
However figure 5.3 show that these large area forests were changed into 
fragmentation of forest units. It is clear from figure 5.2 and 5.3 that forest 
change is following a southward direction and that agriculture and 
scattered trees and shrubs are following similar direction.       
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Figure (5.6) Land use classification map in Upper Nile State in 1999 
 
Figure (5.5) Land use classification map in Upper Nile State in 1984 
Discussion 
Integrated land use system based on Acacia senegal (gum Arabic) and 
other Acacias producing gums and resins, has been in practice since long 
time in the dryland plain in western Sudan. Originally the species is a 
component of the woodland savannah vegetation. The trees are selected 
and gum gardens are constructed through shifting cultivation and bush-
fallow cycles managed by farmers through distinct blocks (Figure 1). The 
long term experience in the shifting cultivation production system 
adopted by the communities, as a management system, is the key issue in 
the sustainability of the system. Improvement of Integrated land use 
system based on trees and crops as the case in Acacia senegal provides 
solutions to the problem of agricultural land degradation.  On-going 
research has the objective of concluding to the optimum number of 
Acacia senegal trees per hectare compatible with the highest grain yield 
based on crops water requirements and soil moisture level in Acacia 
senegal system in west Kordofan, (Mohamed, 2005).  
 
The national and international demand for gum arabic is a guarantee for 
income generation to farmers providing incentives that encourage farmers 
to maintain Acacia senegal (hashab) gardens. Gum Arabic is gaining 
national and regional emphasis in the drylands of Africa in addition to its 
importance at the local community level. Internationally, gum Arabic has 
a wide application in pharmaceutical, confectionary, textile and in the 
food preservation and other industrial uses.  
 
The gums production, associated with agroforestry in the drylands, can 
contribute to the promotion of the farming system and integration of 
agroforestry and agro-silvopastoral systems with sustainable agricultural 
development in the region, Stabilisation of supply, quality and prices, of 
gum increasing the opportunities for sustainable system. 
The present study indicates that Acacia senegal is gradually moving in 
Upper Nile State following agricultural development from north towards 
southern areas in the State. It is spreading in areas predominantly agro-
pastoral in practice. The people of the area depend on agriculture and 
animal rearing. It is the expansion of large scale farming that facilitated 
the development of Hashab to mix with the Acacia seyal and Balanite 
aegyptiaca. 
 
Policy development is necessary to look into the possibilities for hashab 
development in an agro-silvipastoral system, in order to maintain the 
traditional practices and develop gum Arabic production  
 
 
Chapter Six 
Conclusion and Recommendations  
 
6.1 Conclusion 
The study area is densely populated; cattle rearing and agriculture are the 
main sources of income for the people of this area, besides trading and 
some forest activities. 
 
• Agriculture development is taking place the expence of forest 
extending from north to south of Upper Nile State. 
• Forest development is represented by a negative change in forest 
area and positive change in scattered trees and shrubs.     
• The Hashab trees have become a reality in the Northern part of 
Upper Nile State; they only need extension advice to know the 
economic importance of the gum Arabic. El Hashab trees are 
exploited in the area through random cutting by the charcoal and the 
fire wood traders. 
• Gum Arabic is in the Northern Upper Nile region, Maban, Malot, 
Jlahk, El Renk, Awiel area, in Bhar El Ghazal region and Kapoeta in 
Equatoria. There is need to explain its economic value but it is 
important to research further for more information on this 
commodity. 
• The forestry administration in the study area lack a support to 
execute their schemes and programs because of lack of transport and 
means for communication and coordination in the administration. 
•  Some of the local people are producing gum Arabic through their 
traditional tools such as axes knives which some times spoil these 
trees, but this activity may attract the people to produce gum Arabic, 
there after in proper ways, it will minimize the cutting of the trees 
and by doing so we could guarantee the proper growth of El Hashab 
in this area. 
• Natural regeneration of El Hashab is a dominant method of 
regeneration, no attention is given to the establishment of gum 
gardens or selection of mother trees highly yield the gum, and few 
respondents manage to collect seeds from good mother trees. 
• The extension method deployed by the extension unit is based on 
home and field visits, public meetings and demonstrations. The 
major out come of the extension services is in north kordfan is the 
organization of local communities into associations to tackle the 
issues of marketing and to have control on price of gum Arabic. The 
majority of the farmers in the study area have different channel for 
marketing their gum, preference is given to local traders, brokers, 
peddlers and mediators on the expenses of gate houses and 
companies. 
 
6.2 Recommendation 
The following are the recommendations after reaching the results of this 
study, the forestry department in the Northern upper Nile state should 
consider: 
• Extension program should be supported and designed; different 
letters of extension should be provided to the workers to encourage 
the local people to use other alternatives of energy to minimized the 
pressure of depending on El Hashab as source of energy and fire wood. 
• New rules should be initiated to protect El Hashab trees and the 
other trees. 
• To explain to the people living around the forests the importance of 
Gum to take care of it and that is to change the opinion of people 
towards El Hashab tree, protect it, grow it for economical and 
environmental benefits. 
• To encourage the marketing of the gum Arabic in the State for 
encouragement of the local people to work as gum producers. 
• To carry on the idea of establishing social forests which is ment for 
the participation of the people in the management of the wood 
forest. 
• To establish cooperatives for the gum Arabic producers to encourage 
the people to produce the gum, to get rid of the obstacles facing the 
forestry administration in the State and that is through financial and 
psychological support. 
• Train qualified personnel to acquire new skills and new knowledge 
in the field of gum Arabic production.  
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APPENDIX  
Appendix 1. The Questionnaire  
 
The questionnaire is designed to collect the information about people 
involvement in El Hashab management. 
Personal details: 
1) Name :…………………………………………...……. 
2) Male or female:……………………….………..….….. 
3) Age:……….……… 
4) Village:………………..…locality:…………………. 
Education : 
a. Illiterate (Khalwa /church)   b. primary    
b. c. secondary     d. others  
 
Sources of income:  
a. Agriculture               b. postorlism  
c. job others/ labor    d. Trading     
e. Forestry activities   
 
The land use: 
1) What is the land ownership like? 
a. Owner   b. Rent   c. Shared (participation ) d. contract (land 
lord "private – government ") 
2) Do you have trees on farm or at home? 
…………………………………………………………… 
3) Do you tap trees for gum?  
……………………………………………………………. 
4) If the answer is yes mention the area? 
…………………………………………………………… 
5) If the answer is no how do you get your gum Arabic? 
…………………………………………………………….. 
6) Do the Elhashab trees used in the agriculture fields? 
a. Yes   b. No 
7) If the answer is yes what is the type of tree location? 
a. Agricultural land boundary  b. scattered trees   
8) Do You Think Elhashab tree helps increase agricultural production 
in the land? 
a. Yes   b. No 
Trees resources: 
1) What are the types of local trees that exist in the area since 40 
years ago? 
…………………………………………………………… 
…………………………………………………………… 
2) What are the sp that exist at present? 
…………………………………………………………… 
…………………………………………………………… 
Mention the uses of each tree? 
…………………………………………………………… 
…………………………………………………………… 
What are the new sp? 
…………………………………………………………… 
…………………………………………………………… 
When did this tree started to appear in your area? 
…………………………………………………………… 
…………………………………………………………… 
3)  When did Elhashab to appear in the area? 
………………………………………………… 
4) Do you take gum to market or sell locally? 
…………………………………………………………… 
5) What are the uses of Elhashab in the area? 
a. Fire wood    b. Building poles   
c. Furniture      d. Honey production       
e. Gum Arabic   f. Fodder 
6) The use of Elhashab as source of energy in the area? 
…………………………………………………………… 
7) What are those sources of energy? 
a. Other types of tree  b. Agricultural left over  c. Gum Arabic 
8) Does one of your family produce charcoal?  
a. Yes    b. No 
9) Is the Elhashab wood used as material for furniture? 
…………………………………………………………… 
10) If the answer is yes what are the types of furniture? 
…………………………………………………………… 
…………………………………………………………… 
11) What is the best method of regeneration of trees? 
a. Seedling    b. seeds     c. Natural   d. Conserve on farm  
12) If they are planted what is source of finance?  
…………………………………………………………….. 
13) The tools used for producing gum from Acacia senegal are locally 
made?  
a. Yes    b. No 
14) The market for the production? 
a. Yes    b. No 
15) The Acacia senegal are found single? 
a. Yes    b. No 
16) Have you any relation with the forestry department? 
a. Yes    b. No 
17) You discuss with others of how to make use of gum production? 
…………………………………………………………….. 
18)  Some times the gum production is not sold through the official 
cannels? 
………………………………………………………… 
19) What are the main risks and constraints confronting Elhashab 
trees in the area ? 
…………………………………………………………… 
Extension: 
1) Is there any extension activity in the area? 
a. Yes    b. No 
2) If the answer is yes what are those activities? 
………………………………………………………………………
………………………………………………… 
3) Which trees species usually considered in extension ? 
…………………………………………………………………………
……………………………………………… 
4) Is there any community forest in the area? 
  a. Yes    b. No 
5) If the answer is yes what the type of the trees planted in the 
community forest?  
……………………………………………………………
……………………………………………………………
…………………………………………………………… 
   
 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
  
 
  
 
